Uricase formulated with polyethylene glycol (uricase-PEG 20): biochemical rationale and preclinical studies.
Humans have a non-sense codon inserted into the 5 prime end of the open reading frame of urate oxidase, and thus express an enzymatically inactive fragment of this enzyme; and consequently are unable to metabolize uric acid into allantoin and are prone to develop hyperuricemia and gout. Various urate oxidases (uricase) from mammals and microorganisms have been administered to humans with hyperuricemia and gout. Although successful in lowering plasma uric acid, these therapies have had limited application due to undesirable biochemical properties of the enzymes used, the short circulating half-life, and inherent antigenicity of these preparations. We compared urate oxidase from a variety of sources for specific enzyme activity, pH optimum, affinity, and retention of enzyme activity under physiological conditions. A variety of polyethylene glycols (PEG) were tested to formulate uricase. Urate oxidase from Candida utilis had more favorable enzymatic properties and PEG of 20,000 MW (termed uricase-PEG 20) had greatly reduced antigenicity and increased circulating half-life as compared to those previously described. It is anticipated that uricase-PEG 20 may have utility as a treatment for hyperuricemia and gout.